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Mollusc icides 

This invention relates to molluscicide formulations and in 
particular to molluscicide formulations for agricultural and 
horticultural purposes which act to repel non-targeted species 
while having an increased efficacy in killing a targeted 
species . 

Prevention of damage to seeds and crops includes control of 
avian depredation and mammalian seed predators as well as 
consumption by mollusca. However, the ingestion of pesticides 
by non-targeted species can limit the use of such agricultural 
chemicals- To this end, a molluscicide formulation which 
concomitantly provides a non-toxic repellant to birds and 
mammals fulfils a need. Such a molluscicide formulation has 
advantages such as more specific targeting for a particular 
species, acting as a repellant to avert other species and being 
non-toxic to other species thereby reducing the hazard for non- 
targeted species. 

According to a first aspect of the invention there is provided 
a molluscicide formulation containing a non-toxic animal 
repellant and metaldehyde. It has been found that combining, a 
non-toxic animal repellant with metaldehyde in a molluscicide 
formulation has a synergistic effect on the efficacy of the 
molluscicide formulation; i.e. the molluscicide formulation 
kills a greater number of mollusca than if the molluscicide 
formulation did not contain the repellant. The animal 
repellant may be a bird and/or mammal repellant 

Such a molluscicide formulation has a number of advantages. It 
is more efficient at killing a targeted pest and so reduces 
damage to crops and seeds. It also helps to avert avian and 
mammalian pests from crops and seeds and so reduces damage by 
the pests. Further, as the repellant is non-toxic to avian and 
mammalian species it does not provide a hazard to them and so 
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may be employed as a pesticide in situations in which toxic 
repellents may not be used. 

The repellant may be an anthranilate compound. Preferably the 
anthranilate compound is selected from methyl anthranilate, 
isobutyl anthranilate, ethyl anthranilate, isobutyl methyl 
anthranilate and dimethyl anthranilate. More preferably the 
repellant is methyl anthranilate or dimethyl anthranilate. 
Methyl anthranilate is a non-lethal bird repellant. 
Anthranilate derivatives are generally non-toxic. Methyl 
anthranilate is also biodegradable affording no detectable 
residues and therefore poses little environmental threat. 
Although methyl anthranilate is non-toxic, it has been found 
that at relatively low concentrations it acts synergistically 
with metaldehyde to improve molluscicidal efficacy as well as 
targeting and so may greatly enhance the environmental profile 
of molluscicides . 

In preferred embodiments of the invention, the repellant is d- 
pulegone. This repellant is a potent non-toxic bird repellant 
and is used as a harmless mint flavouring in human foods. The 
compound is a non-phytotoxic terpenoid and comes form the 
pennyroyal plant (Mentha pulegium) . It is used at 

concentrations greater than 1% in food preparations. 
Concentrations as low as 0.01% have been shown to repel birds 
significantly and the compound has also been shown to repel 
dogs. D-Pulegone has been found to perform at least as well as 
anthranilate compounds in terms of molluscicide synergy and to 
be better at lower concentrations. It is 10 times as efficient 
a bird repellant as dimethyl anthranilate and comparatively 
inexpensive leading to cheaper molluscicide formulations. 

The repellant may be present at a concentration of not more 
than 1%. Preferably the repellant is present at a 

concentration of not more than 0.5%. Such low concentrations 
of repellant have been found to satisfactorily avert avian and 
mammalian pests and results in a cheaper molluscicide. 
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Percentages and amounts used in this specification are by 
weight unless indicated otherwise. 

The raetaldehyde may be present at a concentration of not more 
than 6%, The metaldehyde may be present at a concentration of 
not more than 4%. The metaldehyde may be present at a 
concentration of not more than 2%. 

According to a second aspect of the invention there is provided 
use of a molluscicide formulation consisting essentially of a 
non-toxic animal repellant and metaldehyde. 

The animal repellant may be selected from: methyl anthranilate , 
isobutyl anthranilate ^ ethyl anthranilate , isobutyl methyl 
anthranilate , dimethyl anthranilate and d-pulegone. 

The repellant may be present at a concentration of not more 
than 1%, preferably not more than 0.5%. 

The metaldehyde may be present at a concentration of not more 
than 6%, preferably not more than 4%, or more preferably not 
more than 2%. 

According to a third aspect of the invention there is provided 
a molluscicide formulation comprising 92-96.5% flour, 6-2% 
metaldehyde, 1-0.5% non-toxic animal repellant and 1% calcium 
propionate 

The invention is further described by means of example, but not 
in any limiting sense, with reference to the accompanying 
drawings, of which: 

Figures 1-3 show a comparison of the mortality and grain 
loss rate in repellant and none repellant containing 
molluscicide formulations; and 
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Figure 4 shows a comparison of the efficacies of 
different amounts of metaldehyde in a repellant 
containing molluscicide formulation- 

The synergistic advantage of combining a non-toxic bird and 
mammal repellant with a metaldehyde based molluscicide 
formulation has been demonstrated using a well established 
technique which simulates controlled field conditions. 

Pellets were prepared by mixing Durum wheat flour with the 
following non-toxic repellents: 

1. Methyl anthranilate (99,0% pure) BRl 

2. Dimethyl anthranilate (95.0% pure) BR2 

3. Methyl/Dimethyl Anthranilate (starch encapsulated at 
19% w/w) BR3 

4. D-Pulegone (95.0% pure) BR4 

to give final concentrations of the repellents of 0.5% and l%. 
Metaldehyde was added to the f lour/repellant mixtures and 
thoroughly mixed to provide 2% and 4% metaldehyde w/w. The 
mixture was then compressed into small pellets having 
approximate dimensions of 5mm by 2mm. Similar pellets were 
made from metaldehyde and flour mixtures and flour only to 
provide control samples. The efficacy of the pellets was then 
tested in standardised terraria. 

Test terraria in the form of trays measuring approximately 
0.2m2 had 100 wheat grains sown on a double thickness of filter 
paper as a test crop. Pellets were randomly added at the 
commercially recommended rate of approximately 200 g/ioo m2 . 
Five pre-starved slugs within a narrow weight band were 
introduced per terrarium tray and two trays per category per 
replicate were used. This rate represents a heavy slug 
infestation of 400,000 per hectare in the field. a total of 
three replicates were undertaken at 17'C. Using this technique 
the molluscicidal efficacy of 0.5% and 1% concentrations of the 
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Table 1: Mean data of three terraria trials showing slug 
mortality and grain loss. 
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different repellents in a 4% metaldehyde molluscicide 
formulation was investigated by comparison with flour and 
metaldehyde pellets and flour pellets. 

The results obtained using 4% metaldehyde as the molluscicide 
are summarized in Table l. The mean data represent the results 
of three terraria trials and demonstrate % slug mortality and 
% grain loss obtained using different bird repellant additives. 
A certain amount of grain loss is recorded representing un- 
germinated or non-viable grains. The relative performance of 
bird repellents against each other and the control pellets is 
shown in Figures 1 to 3 . 

As can be seen the anthranilate and d-pulegone compounds 
enhance the molluscicidal efficacy at the concentrations added 
compared to the metaldehyde alone pellets. Methyl anthranilate 
is more efficacious at a concentration of 0.5% than at l% and 
most of the repellents were more efficient at the lower 
concentration of 0.5%. The best performance was recorded for 
d-pulegone which achieved a 100% mortality rate at a 
concentration of 0.5% in 4% metaldehyde by the third day of 
exposure. D-Pulegone performed slightly better than methyl 
anthranilate (MA) when used at the 1% level. The repellents 
dimethyl anthranilate (DMA) and a starch encapsulated mixture 
of MA/DMA were found to closely follow D-pulegone and MA in 
terms of improved molluscicidal efficacy. 

A comparison of the efficacy obtained at 2% metaldehyde and 4% 
metaldehyde using a 1% concentration of bird repellant additive 
was carried out using a similar experimental technique as 
before. Figure 4 shows that overall 4% metaldehyde 

formulations are the most efficacious with d-pulegone and 
methyl anthranilate showing the greatest synergistic effect. 
Formulations containing 6% metaldehyde by weight are also 
envisaged. 
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Other animal repellant compounds such as Bitrex and Cinnaraamide 
were not found to enhance the molluscicidal efficacy over that 
of the 4% metaldehyde alone formulation at the concentrations 
used* 
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CLAIMS : 

1. A molluscicide formulation containing a non-toxic 
animal repellant and metaldehyde • 

2. A formulation as claimed in claim 1, in which the 
animal repellant is a bird and/or mammal repellant, 

3. A formulation as claimed in claim 1 or claim 2, in 
which the repellant is an anthranilate compound. 

4. A formulation as claimed in claim 3, in which the 
repellant is selected from: methyl anthranilate, isobutyl 
anthranilate, ethyl anthranilate, isobutyl methyl anthranilate 
and dimethyl anthranilate. 

5. A formulation as claimed in claim 2, in which the 
repellant is methyl anthranilate. 

6. A formulation as claimed in claim 2, in which the 
repellant is dimethyl anthranilate. 

7. A formulation as claimed in claim 1 or claim 2, in 
which the repellant is d-pulegone. 

8. A formulation as claimed in any preceding claim, in 
which the repellant is present at a concentration of not more 
than 1%. 

9. A formulation as claimed in any preceding claim, in 
which the repellant is present at a concentration of not more 
than 0.5%. 

10. A formulation as claimed in any preceding claim, in 
which the metaldehyde is present at a concentration of not more 
than 6% . 
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11. A formulation as claimed in any preceding claim, in 
which the metaldehyde is present at a concentration of not more 
than 4%. 

12. A formulation as claimed in any preceding claim, in 
which the metaldehyde is present at a concentration of not more 
than 2%. 

13* A method of use of a molluscicide formulation 
comprising a non-toxic animal repellant and metaldehyde. 

14. A method as claimed in claim 13, in which the animal 
repellant is selected from: methyl anthranilate , isobutyl 
anthranilate , ethyl anthranilate , isobutyl methyl anthranilate , 
dimethyl anthranilate and d-pulegone. 

15. A method as claimed in claim 14, in which the 
repellant is present at a concentration of not more than 1 %• 

16. A method as claimed in claim 14, in which the 
repellant is present at a concentration of not more than 0.5%. 

17. A method as claimed in any of claims 13-16, in which 
the metaldehyde is present at a concentration of not more than 
6%. 

18. A method as claimed in any of claims 13-16, in which 
the metaldehyde is present at a concentration of not more than 
4%. 

19. A method as claimed in any of claims 13-16, in which 
the metaldehyde is present at a concentration of not more than 
2%. - . 

20. A molluscicide formulation consisting of 92-96.5% 
flour, 6-2% metaldehyde, 1-0.5% non-toxic repellant and 1% 
calcium propionate. 
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